Abstract Total thyroidectomy or hemithyroidectomy together with a total laryngectomy (TL) or pharyngo laryngectomy (TPL) for (pharyngo) laryngeal cancer often renders the patient hypothyroid and commits them to life-long thyroid hormone replacement. To determine the incidence of thyroid gland invasion (TG) in patients undergoing TL or TPL with total thyroidectomy (TThy) or lobectomy (HThy) for advanced laryngeal or hypo pharyngeal cancer and to assess predicative factors. Retrospective analysis of 35 patients from 2007 to 2010. Specimens were examined to determine the incidence of TG invasion and relevant predicative factors such as histological grade and subglottic extension. Pre-operative imaging was reviewed to assess for radiological evidence of TG invasion. TL and TThy was performed in 13 patients. TL and HThy was performed in four patients and TPL and TThy was performed in 18 patients. Surgery was performed for primary and recurrent cancer in 29 and six patients, respectively. Histological evidence of invasion of the TG was found in three patients. Relationship was found between TG invasion and subsite of primary carcinoma and the presence of subglottic extension. No relationship was found between TG invasion and patient's sex, stage of primary disease at surgery, degree of differentiation. In addition, no significant relationship was found between the presence of TG invasion and recurrent disease. Invasion of the TG in patients undergoing a TL or TPL is a rare event and limits the need for a TTHy in most cases.
Introduction
In patients with (pharyngo) laryngeal invasive epidermoid carcinoma who are candidates for total (pharyngo) laryngectomy, it is recommended to resect en bloc at least half of the thyroid gland on the same side as the laryngeal or hypo pharyngeal tumor with the objective of decreasing local recurrence associated with thyroid infiltration. Nevertheless, in the histopathologic analysis of the specimen, a minority of thyroid glands show tumor infiltration. The fact that in these patients even partial thyroid resection is associated with hypothyroidism increased by postoperative radiotherapy is well known. The study was undertaken to determine the frequency of thyroid gland invasion in patients who have undergone total (pharyngo) laryngectomy due to (pharyngo) laryngeal cancer and its associated factors.
Methods
A retrospective case series was undertaken of 35 total (pharyngo) laryngectomies performed. We evaluated the histological results of glands resected en bloc with (pharyngo) laryngectomy in patients who underwent total (pharyngo) laryngectomy due to (pharyngo) laryngeal cancer. Tumor stage, subsite, anatomic characteristics and thyroid gland involvement were analyzed based on pathologic specimens. Pre-and post operative radiation therapy treatment and thyroid function were also noted.
Results
Thirty five patients were included. There were 29 men and six women. All the patients presented tumors that were clinically typified as T4. Six patients received preoperative radiotherapy and 29 patients received postoperative (chemo) radiotherapy, with pre-and postoperative rates of hypothyroidism of 38, 9 and 91 %. Among the 35 patients, three patients showed thyroid glandular infiltration due to epidermoid carcinoma in two cases, and thyroid carcinoma in one case. All these patients presented laryngeal tumors that were clinically typified as T4. All these tumors were transglottic and had a subglottic extension more than 1 cm. All the tumors demonstrated direct extension to the thyroid gland. Tumors invading the thyroid gland also invaded the cricothyroid membrane (100 % of the cases), anterior commissure (100 % of the cases), laryngeal ventricle (100 % of the cases) and thyroid cartilage (100 % of the cases). Moreover, evidence of radiological invasion of the thyroid gland was seen in all the patients. Recurrentiel lymph node metastasis was diagnosed in all cases. None of the hypo pharyngeal carcinoma patients had thyroid gland invasion. After a mean follow-up of 28 months, the rate of peristomal recurrence was not different comparing the group of patients with thyroid gland invasion with the group of patients without thyroid gland invasion.
Discussion
In patients with (pharyngo) laryngeal invasive epidermoid carcinoma who are candidates for total (pharyngo) laryngectomy, it is recommended to resect en bloc at least half of the thyroid gland on the same side as the (pharyngo) laryngeal tumour with the objective of decreasing local recurrence associated with thyroid infiltration. Nevertheless, in the histopathologic analysis of the specimen, a minority of thyroid glands show tumour infiltration; the fact is that, in these patients even with partial thyroid resection, the rate of hypothyroidism, increased by post operative radiotherapy, is high [1] .
Our study was undertaken to determine the frequency of thyroid gland invasion in patients who have undergone total (pharyngo) laryngectomy due to (pharyngo) laryngeal cancer and its associated factors. In our retrospective study, three of the 35 patients showed thyroid gland infiltration. All the laryngeal tumors were clinically typified T4. All the tumors were transglottic and showed subglottic invasion.
Gallegos et al. [1] included 92 patients in their study; 11 patients (12 %) showed glandular infiltration due to epidermoid carcinoma. All the tumors were clinically typified T3 and T4 (8/11 tumors were transglottic and only three tumors (27 %) showed subglottic invasion. During followup (5 year mean), 17/92 patients showed peristomal recurrence (18 %); only three tumors (3 %) showed thyroid gland invasion. In our study, after a mean follow-up of 28 months, the rate of peristomal recurrence was not different comparing the group of patients with thyroid gland invasion with the group of patients without thyroid gland invasion.
Moreover, in their study, the best predictor of thyroid gland invasion was the evidence of extra laryngeal cancer extension.
After metaanalysis, Mendelson [2] found , that thyroid gland invasion was present in 8 % of the laryngectomy specimens. The principal method of invasion of the thyroid gland was by direct extra laryngeal extension. Based on their results, Biel and colleagues advocated ipsilateral or total thyroidectomy for palpably suspicious thyroid glands seen intraoperatively, subglottic tumors, glottis tumors with more than 1 cm of subglottic extension, T4 endolaryngeal tumors with transcartilaginous invasion, and T4 pyriform sinus tumors [3] .
In our study, all the patients had T4 (pharyngo) laryngeal tumors and underwent ipsilateral or total thyroidectomy. Only three of the 35 patients (1 %) showed thyroid invasion (by epidermoid carcinoma in two cases and thyroid carcinoma in one case).
In their prospective study, in fifty patients who underwent total laryngectomy (TL) with either ipsilateral hemithyroidectomy or total thyroidectomy, Gurunatnan et al. [4] showed a 2 % incidence of thyroid gland invasion. The presence of subglottic extension of more than 2 cm, cartilage invasion, and perithyroidal soft tissue involvement were considered as indicators for sacrificing the whole thyroid gland during surgery [4] . In our study, following these indicators we estimated correctly the thyroid invasion in all our patients with advanced (pharyngo) laryngeal cancers.
In their study, Brennan and Dadas confirmed that routine thyroid gland removal during (pharyngo) laryngectomy is not indicated for the majority of (pharyngo) laryngeal cancers that do not meet the aforementioned criteria [5, 6] .
In our study, none of the hypo pharyngeal carcinoma patients had thyroid gland invasion.
Nevertheless, Ceylan et al. [7] recommend total thyroidectomy in advanced hypo pharyngeal tumors.
In their study, none of the laryngeal carcinoma patients had thyroid gland invasion whereas eight (57 %) hypo pharyngeal carcinoma patients had thyroid gland invasion but there were only three cases (21 %) with thyroid cartilage invasion.
Other studies [8] [9] [10] [11] recommend thyroidectomy during (pharyngo) laryngectomy in advanced hypopharyngeal tumors but also in laryngeal carcinoma cases with subglottic extension.
Finally, in their study, Sparano et al. [12] found that tumoral involvement of the thyroid gland appeared to be a very important negative prognostic factor.
However, while the prognosis of patients with thyroid gland invasion was worse than that of patients with no invasion, the difference was not statistically significant in the study published by Croce [13] .
In contrary, in their study, thyroid gland invasion is described as a very negative prognostic factor [14] . In their study, Gilbert noted that the survival in this group of patients was poor, with 18 patients dying of their diseases within 3 years [15] .
In our study, the three laryngeal cancer patients with thyroid invasion died of their disease within 1 year.
At conclusion, we recommend routine hemithyroidectomy and isthmectomy during TL only in cases with subglottic extensions more than 1 cm or thyroid cartilage invasion. In the other cases, assessment of thyroid gland will determine whether thyroidectomy should be performed.
